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I. INTRODUCTION: 

As presently constituted due to the recent changes Implemented in 

the Biochemical Research Division, our principal areas of activity are as 
follows: . .. 

a) Isolate, identify, and quantitate smoke components with 
emphasis on those substances with in vitro or in vivo 
activity. 

b) Relate active products to filler precursors to understand' 

the origin of in vitro assay activity. 

c) Maintain chemical or analytical capabilities necessary for 
ongoing and collaborative studies. 

Since our objectives are largely relative to maintaining our 
competitive position in the marketplace, we continually monitor potentially 
significant areas in the literature and at technical meetings. In addition 
to our stated plans, we also must respond when necessary to developments in 
the literature perceived as Important from a biochemical' standpoint. 

II. RESEARCH PLANS 

A. Nitrosamines 

1. Samples from Project 6900 

Both volatile and nonvolatile nitrosamines will be determined 
on a request basis, using procedures developed previously. These samples may 
include fiTlier, MS, or SS smoke, and-all involve gc/tea as the final analytical 
step. 

2. Sidestream Smoke (with 6910) 

Depending on developments in trapping: methods, further work 
will' be done on application of the methodology for volatile and nonvolatile 
nitrosamines in SS smoke. A number of routine and research nitrosamine 
determinations will be made. 
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3. Model Cigarettes 



:'* < rT . 

In order to provide a data base for nonvolatile nitrosamines, 
filler and MS smoke from a series of model cigarettes will be analyzed by our 
standard methods. The data obtained will be used to augment the data on 
volatile nitrosamines previously obtained on the same models. 

B. Burley CSC Base Fractions ’ Vi 



1. LH-20 Fractions (with 6906) 


' u The major emphasis will be directed toward HPLC separation of the 
(, Salmonella ) active LH-20 fractions from the toluene/50% aqueous methanol par- •- 
tition step carried out on X6D3IM base fraction pot residue. Subfractions show¬ 
ing significant activity will be further separated with the goal of isolation/ 
identification of active compounds. 


: *: '.'l - 



j. < 


2. Model Compounds 
a) G1u-P-l/Glu-P-2 


Spectral and chromatographic evidence has been obtained for 
the presence of these compounds in an LH-20 fraction from X6D3IM base fraction. 
Further cleanup followed by gc/ms/SIM Is planned. Eventual isolation and NMR 
confirmation will be attempted if possible. Some quantitative work may be 
done if justified from the results obtained. 


b) IQ 

A very small sample of 2-amino-3-methylimidazo[4,5-f]- 
quinoline (IQ), a mutagen isolated from cooked beef and fish, has been 
obtained. An attempt to determine whether this compoundi can be detected 
in burley base fraction is planned. 

3. Preparative GPC Procedure (with 6906) 

Four columns packed with Biobeads SX-12 have been set up 
and will be tested for their ability to concentrate the SahnonellaMicrv- 
some activity of burley base fraction and subfractions. The effect of 
solvent on the type of separation obtained will be studied. Ultimately, 
the method may be utilized in the burley base fraction isolation; effort. 

C. Effect of Nicotine on In vitro Activity (with 5902, 6904, 6906 
anoT 6910):---- 


I. Direct Effect on Base Fraction Activity 

Nicotine will be added to pot residue obtained from burley 
and bright CSC base fractions, at several levels. The samples will be tested 
in Salmonella, and possibly in yeast, and L5178Y to establish • 

whether or not a dose response for nicotine can be observed. ; ; 


a* 

n 


V 
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• 2. Direct Effect on CSC and Acid/Neutral Activity 

Studies similar to that carried out on base fraction will 
be repeated on CSC and ; acid/neutral fractions from burley and bright 
tobacco cigarettes. 


3. Effect of Nicotine in Filler on Activity of Fractions 

Various levels of nicotine will be added to bright and burley 
tobacco, cigarettes made and smoked, and acid/neutral and base fractions 
obtained. The base fractions will be distilled yielding pot residues. CSC 
and' fractions will be tested to determine whether differences in the in vitro 
activity attributable to a nicotine effect can be detected. Depending on 
results, fractionation may be carried out to determine which compounds are 
responsible for increased activity. A related approach to this problem using 
radiolabeled nicotine will be in progress concurrently in the Chemical Research 
Division. Sufficient collaboration will be maintained to avoid redundancy in 
effort. 

4. Nicotine Aza-arene Study 

Plans for this study were described in a recent Research 
Proposal. A CSC base fraction from LTF containing a nicotine salt will be 
compared with the corresponding fraction from LTF control, using gc, gc/ms, 
and the Salmonella /microsome assay. Procedures for isolating a basic aza-arene 
fraction will be evaluated. An attempt will be made to correlate activity 
with individual peaks on a gc trace. -Identification of active compounds will 
follow. If time permits, a study of the effect of nitrate and trapping' method 
may be initiated. 


D. HPLC/Jn Vitro Activity Interface (with 6902, 6906) 
1. HPLC/ffa Imonel kz/Microsome Assay 


A method for determining the approximate specific activity of 
each peak in an HPLC chromatogram using relatively small samples will be 
developed. The use of an RI detector to avoid the necessity of weighing 
the eluting fractions will be attempted. The resulting HPLC/activity profile 
should increase efficiency in isolation/identification of active compounds, 
and eventually result in reduced sample loads in 6906. 


2. HPLC/8-azaguanine Forward Mutation Assay 


When the above assay is established by 6902', the technology 
can.be transferred to this assay tO' allow detection' of a broader range of 
activity, andi still further reductions in sample loads in Project 6906. 
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E. Interactive Effects in SaUnonella (with 6906)' 

Various fractions of CSC show low activity in the Salmonella/ 
microsome assay, but in effect may have significant activity which is 
masked by inhibitory compounds in the fractions. Demonstration of the 
effect in certain fractions has occurred recently when LH-20/methanol 
chromatography was followed by Salmonella testing. 

Fractions under consideration are acid/neutrals, ether eluate 
from Al 2 03 chromatography of base fractions, and early LH-20 fractions from 
toluene and aqueous MeOH extracts of X6D3IM pot residue. Appropriate 
isolation/identification efforts will be made depending on results. 

' E* Biochemical Interactions 

1. Microsome-Independent Activity (with 6906) 

_ _ _ An attempt will be made to look for microsome-independent 

activity in the Salmonella assay in CSC and fractions from high nitrate 
cigarettes, where ECT are used. A research proposal will be written on 
this subject, which will include the available internal literature and: a 
literature search, since a number of related studies on nitro compounds 
in materials such as diesel exhaust have appeared. 

2. Electrophiles-GSH Interactions 

A Research Proposal on this topic will be written after 
conducting a literature search. 

3. Other Biologically Active Compounds—Cell—Smoke Interactions 

A literature search is in progress, which will be followed by 
a Research Proposal. 

G. Sidestream Studies (with 6906 and 6910) 

1. Nitrosamlnes 

Volatile and nonvolatile nitrosamines will be determined on 
sidestream samples generated: by Project 6910 (see Section II.A.2.). 

2. Fractionation 


Acid/neutral and base fractions will be prepared from SS 
smoke when received from; Project 6910. These samples will be submitted 
for Salmonella/mi crosome assay. 


3. Chemical Characterization of SS Smoke Fractions 


Depending on sample size and availability, efforts will be 
made using gc/ms, HPLC, etc., to obtain information on the composition of 
sidestream smoke. ■ . . v*® 
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4. 2AC/H/NH Analysis 

Base fractions from SS smoke will be analyzed by our 
procedure for 2AC, harman, and norharman. The results will 1 be correlated' 
with Salmonella/mcrosmz data. 

. . C. 5. Carbonyls in SS-VP by HPLC 

Modification of the carbonyl procedure will be made to 
allow collection of SS-VP and conversion to DNPH derivatives for HPLC 
analysis. The initial DMSO solution of VP may be submitted for L5T78Y 
and/or yeast assay. . . r • *'v 


H. Carbonyls/L5178Y/Collaborative Study (with 6904, 6910): 

1. Mod£1 Compounds 

Necessary purification or procurement of model compounds 
for study of L5178Y activity will be carried out. 


2. Carbonyls/HPLC Analysis 

The method for HPLC analysis of carbonyls in VP wiTl be 
reestablished and updated. The method will then be used in conjunction 
with LTF studies proposed by Project 6904. 


I. P 4 Yeast--CSC Fraction Activity (with 6902) 

1. Optimize Dose Ranges 

Acid/neutral and base fraction dose ranges will be 
established in order to obtain more meaningful data and allow account' 
abilities to be calculated. 


2. Test Fractions 

Depending on the results obtained above, further fractions 
will be prepared and tested to allow a better understanding of how this 
assay responds with respect to other assays. 

0. PAH Fraction (with 6906) - 

1. Model Cigarettes 


h* 

O 

o 

o 

00 

h* 

£* 

a 
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When the HP5880A gc is coupled to the HP 1 computer, a series 
of model cigarettes will be subjected to the recently developed PAH procedure, 
and pattern recognition data correlated with Salmonella/ microsome activity and 
EBA. The method will also be applied to high and low nitrate filler, and to •' 

CSC trapped by IT and EOT, to yield data on changes occurring due to nitrate .* 

or trapping method. 

», , .... •' • • < 
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K. Terpene Studies 

1. Thermal Decomposition of Duvatrfene Diols 

An internal report summarizing on-column duvatriene- - 

1,3-diol thermolysis is planned, as well as a possible external . 

publication. The final stages of the work should be completed in 1981. • 

2. Tobacco Diterpenes 

v An internal report on previously completed studies of the 

antifungal properties of tobacco diterpenes will be prepared, and an ; • 

external publication is planned as well. ...i ■ , 

L. Filler Precursors of Activity 
V1. Salt Effects (with 6906, 6910) 

Preparation and testing of base fractions from MS and SS 
smoke derived from RL base web containing added KOAc will be completed 
shortly. Additionally, these fractions will be analyzed for 2AC, and the 
results correlated with SalmoneVla/m crosome data. GC/MS profiling will 
be used in an attempt to understand the salt effects. 

2. LTF Studies 

Initial planning is now under way on a study designed to 
identify additives which will modify the Salmonella/ microsome activity of 
CSC or base fractions from LTF containing nitrogen compounds such as amino 
acids or proteins. This will incorporate effects of cation ratios, eta. 

A Research Proposal will be written on this subject. 

M. Chromatography/Spectroscopy 

1. GC/MS Studies 

After initial installation and training on the VG MM-16 
gc/ms/ds, evaluation of various packed and/or capillary columns for base 
fraction analysis will begin. Evaluation of a fast atom bombardment ion 
source for nonvolatiles, and consideration of desorption chemical ionization 
to enhance sample volatility will, be pursued. GC/MS of samples submitted 
as part of ongoing: studies will continue. 

2. Chromatotron 


A Chromatotron has been ordered for use in connection 
with fractionation of CSC. After initial familiarization, this instrument 
will be used for at least some of the base fractionation studies now in 
progress, as well as other studies being planned. 
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III. SUMMARY OF PLANS FOR 1982 


Activity 

A. Niitrosamiines 

1. Samples from Project 6900 

2. Sidestream Smoke 

3. Model Cigarettes ‘ • •..> • 

B. Burley CSC Base Fractions 

1. LH-20 Fractions ' 

2. Model Compounds 

a) Glu-P-l/Glu-P-2 

b) IQ 

3. Preparative GPC 

C. Effect of Nicotine on In vitra Activity 

1. Direct effect on base fraction activity 

2. Direct effect on acid/neutral activity 

3. Effect of nicotine in filler on 
activity in fractions 

4. Nicotine aza-arene study 

D* HPLC/Jn vitro Activity Interface 

1. HPLG/SaZmoneJZa/toicroscme assay 

2. HPLC/8-azaguanine forward mutation 
assay 

E. Interactive Effects in Salmonella 


Time 


Continuing 


Continuing 


Continuing, 

Complete by 
second quarter 

Third quarter 

Initiate first quarter 
Testing; second and third 
quarters 


First quarter 

First quarter 

Second and third 
quarters 

Initiate first 
quarter 


First quarter 

Third or fourth 
quarters 

Initiate second 
quarter 


•>. ■'•'i **/•** ,y v j. 

.'-. Tv'' 
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Activity 

F. . Biochemical Interactions 

1. Microsome-independent activity 
Research proposal 
Test samples 


2. Electrophiles-GSH interactions 
■i (Research proposal) 1 " ' ' v 

’• . 3. Other biologically active compounds— 

cells—smoke interactions 
(Research proposal) 

G. Sidestream Studies 

: ' 1. Nitrosamines 

2. Fractionation 

3. Chemical characterization 

4. 2AC/H/NH analysis 

5. Carbonyls in SS-VP 

H. Carbonyl s/L5178Y/Conaborative study 

1. Model compounds 

2. Carbonyls/HPLC analysis 

I. P 4 Yeast—CSC- Fraction Activity 

J. PAH Fraction 

K. Teroene Studies 

L. Filler Precursors of Activity 




First quarter 
Second - third 
quarters 


4 ;^: 




First quarter 
First quarter 1 



Second or third 
quarters 

Fourth quarter 

Second or third 
quarters 

Fourth quarter 



Second quarter 
Fourth quarter 
First quarter 
First quarter 
First quarter 


1. Salt effects 


Continuing 


2. LTF Studies 

Research proposal 
Testing; 


i 




First quarter 
Third or fourth 
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Activity Time 

M. Chromatography/Spectroscopy 

1. GC/MS Studies Continuing 

2. Chromatotron Initiate first 

quarter 
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